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Abstract 
It is a known fact that the technology in this era is reaching new heights, with hardware and 
software hand in hand with each other. It seems as though the hardware advancements have 
become stagnant with the advancements in software technologies. But, hardware still 
remains a highly challenging are with a lot of problems still unsolved. (There are a lot of 
sensors, control systems and processing units used in daily life as well as in military 
applications.) In this direction, we have forwarded to solve one such issue in the electronics 
involved in the daily life and also in the warfare. One such vitally used sensor is gyroscope. A 
gyroscope is a very important device which is employed to yield the position and the angle of 
movement of the device in which it is installed. But, experiences a lot of noise, while 
functioning in actual environment. Thus to overcome that problem, we have come up with a 
solution. We have used a Micro-Electromechanical System (MEMS) based gyroscope with a 
low pass filter. This is more efficient than the conventional gyroscopes. It also has a lot of 
ease to use features and military standard compatibility. Therefore, in the near future we 
expect it to be fully replacing the existing gyro-technology. 
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INTRODUCTION 
The conventional gyroscopes are used in a 
lot of areas with a fringe amount of 
disadvantages, as well, like issues of 
compatibility and controllability. But its 
advanced version –‘MEMS Gyroscope’ 
has made it a lot more reliable and 
compatible in the applications in both day-
to-day life and military applications. The 
MEMS gyroscope has penetrated into, 
almost, all hand held devices, due to its 
small size and ease of control [1, 2].  
 
It is also very easy to get the data, as 
output, from it. It is less susceptible to the 
noise, due to its small size and structure, as 
compared to the conventional gyroscopes. 
But, even then its output is far away from 
the ideal or actual output. There is still a 
lot of noise interference in the operation 
and output of the MEMS gyroscope [3]. 
To minimize it, we have come up with a 
filtering method that filters out the 
electronic noise, within the output. It is a 
low pass filter, which has a tunable cut-off 
frequency. Its cut-off frequency can be 
manually set. This enables the user to set 
the cut-off frequency as per the 
application. Thus, it has a great scope of 
uses in the various fields of application [4, 
5]. 
Various methods to improve the 
functioning and sensitivity of MEMS 
gyroscope: 
• Enhancements in materials 
• Fabrication process 
• Structural design 
• Interfacing circuits 
Enhancement in materials is used for 
manufacturing of MEMS. But, it proves 
to be very costly as it includes changes 
in fabrication process and structural 
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design. But, in this method we will have 
to compromise with the operational 
functions of gyroscope. Interfacing 
circuits in this method is efficient in the 
process of noise removal, as it does not 
interface with any of the internal 
attributes of MEMS gyroscope and acts 
only on the sensors external outputs, it 
can be considered as least harmful to the 
MEMS gyroscope and its 
operations/functions. This method of 
noise removal is cheaper than the other 
methods as well as the other methods 
interfere with the fundamental 
manufacturing and operations of the 
MEMS gyroscope. 
 
 
Figure 1: Block diagram. 
 
Fig. 1 depicts the block diagram of our 
proposed system. The MEMS gyroscope is 
connected to the microcontroller to collect 
the live readings. The collected data is 
then given to a filter to remove the noise 
from the input signal. The filter output is 
fed back to the microcontroller. This 
output can be used in several applications. 
 
HARDWARE REQUIREMENTS 
MPU6050 
The InvenSense MPU-6050 (Fig. 2), 
sensor contains a MEMS accelerometer 
and a MEMS gyro in a single chip. It is 
very accurate, as it contains 16-bits analog 
to digital conversion hardware for each 
channel. Therefore it captures the x, y, and 
z channel at the same time. The sensor 
uses the I2C-bus to interface with the 
Arduino. The MPU-6050 is inexpensive, 
especially given the fact that it combines 
both an accelerometer and a gyro. Some of 
the applications of MPU6050 are gestures 
and movements detection, gaming human 
interface, navigation boards, platform 
stability, accurate angular-rate detection. 
 
Figure 2: MEMS gyroscope. 
 
OP- AMP (AD623) 
AD623 (Fig. 3), is an instrumentation 
amplifier which has a higher accuracy as a 
result of increasing common mode 
rejection ratio (CMRR) leading to a higher 
gain. The noise harmonics are rejected due 
to constant CMRR up to 200Hz. 
 
Applications of AD623 
Medical, calibrations and testing 
equipment, gaming, hand held batteries 
and wearable. 
 
 
Figure 3: IC AD623 (Instrumentation 
amplifier). 
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ARDUINO UNO 
Arduino Uno is a microcontroller board 
(Fig. 4), based on the ATmega328P [6]. It 
consists of USB interface, 14 digital I/O 
pins, 6 analog pins, and Atmega328 
microcontroller. It also supports serial 
communication using Tx and Rx pins. 
 
 
Figure 4: Arduino Uno. 
IMPLEMENTATION OF SIMPLE 
FILTERING CIRCUIT 
The circuit diagram is depicted in Fig. 5. A 
low pass filter is capable of removing noise 
within its frequency band of operation and 
if our signal has frequency components 
beyond the limit of the low pass filter then 
those signals will not pass through the low 
pass filter and thereby causing a data loss 
in the output of the low pass filter. As we 
know, the frequency spectrum of square 
wave is till infinity and hence the data will 
also be present in all those frequencies. So, 
how much ever we try to increase the limit 
of low pass filter, we will not be able to get 
the full data out of the noisy signal.
 
 
Figure 5: Circuit diagram. 
RESULTS 
 
Figure 6: Output viewed from CRO. 
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Figure 7: Output viewed from CRO. 
 
Fig. 6 showcases the ideal output of 
MEMS gyroscope with a marginal 
interference of noise. Fig. 7 showcases the 
actual output of MEMS gyroscope in 
actual conditions, which are prone to have 
a lot of noise and disturbance.
 
 
Figure 8: Output viewed from CRO. 
 
Fig. 8 showcases the output of the MEMS 
gyroscope before filtering (Blue color 
wave) and after filtering (Yellow color 
wave). It can be observed that the blue 
colored wave (output of MEMS 
gyroscope, when it is operated in actual 
environment) as a noise interfering, in the 
wave. But, after that noisy wave is passed 
through the low pass filter, it can be 
observed that the output after filtering 
(yellow colored wave), does not have the 
noise, in its waveform. The output of filter 
is free of noise and the data can be 
retrieved from it easily. Thus, it can be 
deduced from the experiment that, the 
filter enhances the efficiency of the output 
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wave and the output wave has less noise 
than the true output wave. 
 
CONCLUSION 
The low pass filter used here is not 
hundred percent noise repellant. Therefore, 
it requires improvisations to minimize the 
noise interference as much as possible. 
There are various ways through which the 
sensitivity of the gyroscope can be 
improved. We are planning to implement 
the Kalman Filter to smoothen the output 
of the gyroscope as Kalman filter is found 
to be nearly accurate when compared to 
the ideal or desired gyroscope sensor 
output. 
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